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Listing of Claims: 

I . (previously presented) A bipolar plate for an clcctrocliemical cell, 
comprising: 

a first layer having a first plurality of through-hole channels oriented in a first 
direction; 

a second layer having a second plurality of througli-holc channels oriented in a 
second diffcrcnL direction; 

a third layer disposed between and bonded to the first and second laycriS, the third 
layer having a first set of tlirough-hole header channels in fluid communication with the 
first plurality of channels, and a second set of Ihrougli-holc header channels in fluid 
communication with the second plurality of channels; 

a first inlet port and a first outlet port in fluid communication with the first set of 
header channels; 

a second inlet port and a second oudct port in fluid communication with the 
second set of header channels; 

wherein the first layer and third layer are metallurgically bonded together to dclinc 
a first bond line that encompasses the first plurality of channels, the first inlet port ajid the 
ilrst outlet port; 

wherein the first bond line is defined by a first metallic seal disposed between the 
first layer and the third layer, the first metallic seal comprising material from the first 
layer and the third layer, the first bond line having a first portion thaL extends partially 
around the perimeter of the first plurality of channels, a second portion that extends 
partially around tlic perimeter of the first inlet port and a tliird portion that extends 
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partially around ihc perimeter of the first outlet port, the first portion of tlic first bond line 
being integral with the second and third portions of the first bond line; 

wherein the second layer and diird layer are metallurgieally bonded together to 
define a second bond line that encompasses the second plurality of channels, tlic second 
inlet port and the second outlet port; 

wherein the second bond lino is defined by a second metallic seal disposed 
between the second layer and the third layer, the second metallic seal comprising material 
for the second layer and the tliird layer; the second bond line having a first portion that 
extends partially around the perimeter of the second plurality of channels, a second 
portion that extends partially around the perimeter of the second inlel port and a third 
portion that extends partially around the perimeter of the second outlet port, the first 
portion of the second bond line being integral with the second and third portions of the 
second bond line; 

wherein each of the first, second and third layers have distinguishable through- 
hole channels with respect to each other; . 

wherein the first metallic seal and the second metallic scalare disposed and 
configured to prevent fluid commimieation between the first plurality of channels txnd the 
second plurality of channels, 

2. (original) The bipolar plate of Claim 1 , wherein: 

the first direction is oriented about 90 degrees to the second direction. 

3. (original) The bipolar plate of Claim 1, wherein: 

the first inlet port and the first outlet port are diagonally disposed with respect to a 
fluid flow therebetween; and 

the second inlet port and the second outlet port are diagonally disposed with 
respect to a fluid How therebetween. 
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4. (original) The bipolar plate of Claim ] , wherein: 
tlie first layer has a first thickness; 

each of the first plurality of channels has a first width; 

Lhc first width is equal to or greater thm about the first tliickne$s and equal lo or 
less than about thicc Hmes the first thickness; 
the second layer has a second thickness; 

each of the second plurality of channels has a second width; and 
the second width is equal to or greater than about the second thickness and equal 
to or less than about three times the second thickness. 

5. (original) The bipolar plate of Claim 1, wherein: 
the first layer has a first tliickness; 

each of the first plurality of channels has a firet width; 

the first width is equal to or greater than about 1 ,5 times the first thickness; 

the second layer has a second tliickncss; 

each of the second plurality of channels has a second width; and 

the second width is equal to or grc^itcr than about 1.5 times the second thickness. 

6. (original) The bipolar plate of Claim 4, wherein: 
the first width is greater than the second width. 

7. (original) The bipolar plate of Claim 5, wherein: 
the first width is greater than the second widtli. 

8. O^i^tjviously presented) The bipolar plate of Claim 1 , wherein: 

the first set of header channels comprises a first through-hole channel extending 
from the first inlet port, and a second through-hole channel extending from the first outlet 
port; and 
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the second set of header channels comprises a third through-hole channel 
extending from the second inlet port, and a fourth throufih-hole channel extending from 
the second outlet port. 

9. (previously presented) The bipolar plate of Claim 8, wherein: 

the first, second, third, and fourth, through-hole channels are isolated from each 

other. 

1 0, (original) The bipolar plate of Claim 1, wherein: 

Ihe tliird layer is diffusion bonded to the first and second layers, 

] 1 . (original) The bipolar plate of Claim 1, whci'ein: 
at least one of the first set of header chamicls and the second set of header 
cliannels of the third layer comprises a plurality of header channels, 

1 2, (original) Tho bipolar plate of Claim ] , wherein: 

the first, second, and third, layers are made from titanium, zirconium, stainless 
steel, or any combination comprising at least one of the foregoing materials. 

13. (previously presented) An electrochemical cell comprising: 
a first cell separator plate and a second cell separator plate; and 

a plurality of membrane-electrodc-a^semblics (MEAs) alternatively airangcd with 
a plurality of flow field members ^)etwccn the first cell separator plate and the scc<^nd cell 
separator plate; 

wherein at least one of tlie plurality of flow field members comprises a bipolar 
plate, the bipolar plate comprising: 

a first layer having a first plurality of ihrough-hole channels oriented in a first 
direction; 
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a second layer having a second plurality of through-hole channels oriented in a 
second different direction; 

a third layer disposed between and bonded to the first and second layers, the third 
layer having a first set of through-holo header channels in fluid communication with the 
first plurality of channels, and a second set of through-hole header channels in fluid 
communication with the second plurality of chaimcls; 

a first inlet port and a first outlet port in fluid communication with the first set of 
header channels; 

a second inlet poit and a second outlet port in fluid communication with the 
second set of header channels; 

wlicrcin the first layer and third layer are metallurgically bonded together to define 
a first bond line that encompasses the first plurality of channels, the first inlet port and the 
first outlet port; 

wherein the first bond linc.is defined by a first metallic seal disposed between the 
first layer and the third layer, the first metallic seal comprising material from the first 
layer and the third layer, the first bond line having a first portion that extends partially 
around the pcrimetei' of the first plurality of channels, a second portion that extends 
partially around the perimeter of the first inlet port and a third portion that extends 
partially around the perimeter of the first outlet port, the first portion of the first bond line 
beijig integral with the second and third portions of the first bond line; 

wherein the second layer and third layer arc metallurgically bonded together to 
define a second bond line that encompasses the second plurality of channels, the second 
inlet port and the second outlet port; 

wherein the second bond line is defined by a second metallic seal disposed 
between the second layer and the third layer, the second metallic seal comprising materia! 
for the second layer and the third layer, the second bond line having a first portion that 
extends partially around Uie perimeter of the second plurality of channels, a second 
portion that extends partially around the perimeter of die second inlet port and a third 
portion that extends partially around the perimeter of the second outlet port, the first 
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porlion of tlic second bond line being integral with the second and third portions of the 
second bond line; 

wherein each of the first, second and third layers have distinguishable through- 
hole channels with respect to each other; 

wherein the first metallic jjeal and the second metallic seal arc disposed and 
configured to prevent fluid communication between the first plurality of channels and the 
second plurali Ly o f channels, 

14. (original) The bipolar plate of the electrochemical cell of Claim 1 3, 
wherein: 

the first layer has a first thickness; 

each of the first plurality of channels has a first width; 

the first width is equal to or greater than about the first thickness and equal to or 
less dian about three limes the first thickness; 

the second layer has a second thickness; 

each of the second plurality of channels has a second width; and 

the second width is equal lo or greater than about the second thickness and equal 
to or Jess than about three times the second thickness, 

1 5. (original) The bipolar plate of the electrochemical cell of Claim 1 4, 
wherein: 

the first width is greater than the second widtli. 

16. (original) The electrochemical cell of Claim 15, wherein: 

each MEA comprises an oxygen electrode and a hydrogen electrode; and 
the first layer of the bipolar plate is proximate the oxygen electrode. 
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17. (original) The bipolar plate of the electrochemical cell of Claim 15, 
wherein: 

the third layer is diffusion bonded to tlie first and second layers, 

1 8. (original) The electrochemical cell of Claim 13, wherein the first plurality 
of through channels define a first active area, and fijrlher comprising: 

a fluid flow seal about the first active area; and 

a fluid flow seal about each of the inlet and outlet ports at the first layer. 

19. (original) Tliu electrochemical cell of Claim 1 8, wherein the second 
plurality of through channels define a second active area, and fijither comprising: 

a fluid flow seal about the second active area; and 

a fluid flow seal about each of the inlet and outlet ports at the second layer. 

20. (previously presented) An electrochemical cell comprising: 
a first cell sq^arator plate and a second cell separator plate; and 

a plurality of mcmbrane-clectrode-asscmblies (MEAs) alternatively arranged with 
a plurality of flow field members between the first cell separator plate and the second cell 
separator plate; 

wherein at least one of the plurality of flow field members comprises a bipolar 
plate, the bipolar plate comprising:* 

first, second, and tliird, layers bonded together to form a laminated airangoment, 
the first layer having a first set of tlirough-hole channels, the second layer having a second 
set of through-hole channels, and the third layer having a third and a fourth set of 
through-hole channels, the third layer tcing disposed between the first and second layers; 

the laminated arrangement having first and second inlet ports, and first and second 
outlet ports; 
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wherein the first layer and third layer are mctaUurgically bonded together to define 
a first bond line that encompasses tho first set of channels, the first inlet port and Die first 
outlet port; 

wherein the first bond line of the laminated aiTaiigcmcnl is defined by a first 
metaliie seal disposed between tlic first layer and the third layer, the first mctalJic seal 
comprising material from the first layer and the third layer, the first bond line having a 
first portion that extends partially around the perimeter of the first set of ihrougli-hole 
channels, a second portion that extends partially around the perimeter of the first inlet 
poit and a tliird portion that extends partially around the perimeter of the first outlet port, 
tlic first portion of the first bond line being integral with the second and third portions of 
the first bond line; 

wherein the second layer and tiiird layer are mctaUurgically bonded together to 
dcfmc a second bond line that encompasses the second set of channels, the second inlet 
port and the second outlet port; 

whei ein the second bond line of the laminated arrangement is defined by a second 
metallic seal disposed between the second layer and the third layer, the second metallic 
seal comprising material for the second layer and the third layer, the second bond line 
having a first portion that extends partially around the perimeter of the second set of 
through-hole channels, a second portion that extends partially around the perimeter of the 
second inlet port and a third portion tlial extends partially around the perimeter of the 
second outlet port, the first portion of the second bond line being integral with the second 
and third portions of the second bond line; 

wherein the first inlet port, the first set of tlirough-hole channels, the third set of 
through-hole channels, and the first outlet port, define a first fluid flow path; 

wherein the second inlet port, the second set of through-hole channels, the fourth 
sot of through-liole chaimels, and the second outlet port, define a second fluid flow path; 

wherein each of the first, second and third layers have distinguishable through- 
hole channels with respect to each other; 
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wherein the first melallic scsal and the second metallic seal of the laminated 
arrangement are disposed and configured to prevent fluid comraunicalion between the 
first fluid flow path and the second fluid flow path. 

2 1 . (original) Tlie bipolar plate of the electrochemical cell of Claim 20, 
wherein: 

the tliird layer is diffiision bonded to tlic first and second layers. 

22. (original) The bipolar plate of the electrochemical cell of Claun 21, 
wherein: 

the first, second, and third, layers arc made from titanium, zirconium, stainless 
steel, or any combination comprising at least one of the foregoing materials. 

23. (previou.sly presented) Tho bipolar plate of Claim 1 , wherein 

tlic first set of header channels comprises a first pair of header channels, each of 
the first pair extending over an opposing end of the first plurality of channels; and 

the second set of header channels comprises a second pair of header channels, 
each of the second pair extending over an opposing end of the second plurality of 
chanjicls. 

24-25. (canceled) 

26, (previously presented) A bipolar plate for an electrochemical cell, 
comprising: 

a first layer having a first plurality of through-hole chaimcls; 
a second layer having a second plurality of tlirough-holc channels; 
a third layer dispo.scd between the first and second layers, the third layer having a 
first set of through-hole header channels in fluid communication with the first plurality of 
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channels, and a second set of through-hole header channels in fluid communication with 
the second plurality of channels; 

a first Inlet port and a first outlet port in fluid communication with the first set of 
header channels; 

a second inlet port and a second outlet port in fluid communication with the 
second set of header channels; 

wherein the first layer and the third layer arc mctallurgically bonded together 
resulting in a continuous first bond line defined by a first metallic seal disposed between 
the first layer and the third layer, the first metallic seal comprising material from the first 
layer and the tlnrd layer, the continuous first bond line extending from a first location 
proximate the first inlet port, around a first partial peiimcter of the first plurality of 
channels, partially around only the outside of the perimeter of the first outlet port, around 
a second partial perimeter of the firat plurality of chamicls, and partially around only the 
outside of the perimeter of the first inlet port, and concluding at the first location; and 

wherein the second layer and the third layer arc metallurgical ly bonded together 
resulting in a continuous second bond lino defined by a second metallic seal disposed 
between the second layer and the third layer, the second metallic seal comprising material 
from the second layer and tlic third layer, the continuous second bond line extending from 
a second location proximate the second inlet port, around a first partial perimeter of the 
second plurality of channels, partially around only the outside of the perimeter of tlic 
second outlet port, around a second partial perimeter of the second plurality of charmels, 
and partially around only the outside of the perimeter of the second inlet port, and 
concluding at the second location. 

27. (new) The bipolar plate of Claim 1 , wherein: 

the first bond line and the second bond line each have a structural integrity to 
withstand an operating pressure exceeding 1 00 pounds-pcr-square-inch within the 
cleclrochemical cell. 
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28. (new) The electrochemical cell of Claim 13, wherein: 

tlic lirst bond line and the second bond line of the bipolar plate each have a 

stuTCtural integrity to witlistand an operating pressure exceeding 500 pounds-per-square- 

inch wi thin the clcclroehemical cell. 
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